The inflammatory mediator leukotriene D4 triggers a rapid reorganisation of the actin cytoskeleton in human intestinal epithelial cells.
Epithelial cells play an important role in maintaining the intestinal mucosa barrier, a barrier that is impaired in several inflammatory conditions. The mechanisms behind this impairment are not known, but it can be presumed that structural alterations of the epithelial cells are involved. In support of this notion, we here show the inflammatory mediator leukotriene D4 (LTD4) triggered first a rapid (10 s) increase and immediately thereafter (30 s) a sustained decrease in the cellular filamentous actin (F-actin) level in intestinal epithelial cells. The initial LTD4-induced increase in F-actin content was effectively blocked by preincubating the cells with either pertussis toxin or the tyrosine kinase inhibitor genistein. A possible involvement of the tyrosine kinase-dependent phosphatidylinositol-3-kinase (PI-3-kinase) in the polymerisation of actin was supported by the observations that LTD4 induced a translocation to a membrane fraction of PI-3-kinase and by the findings that wortmannin, a PI-3-kinase inhibitor, totally abolished both this translocation of PI-3-kinase as well as the initial LTD4-induced polymerisation of actin. In addition, pertussis toxin and genistein, both known to interfere with the LTD4-induced calcium signal, completely or partially reversed the actin-depolymerising effect of LTD4. The calcium ionophore ionomycin (30s) induced actin depolymerisation to the same extent as LTD4 (30 s) did, but lacked the initial effect on actin polymerisation. In cells loaded with the calcium chelator MAPT, LTD4 induced a normal actin polymerisation response but the subsequent depolymerisation was completely inhibited. Similar results were obtained when the cells were preincubated with the protein kinase A inhibitor Rp-cAMPS, which has been shown to impair the LTD4-induced calcium signal in these epithelial cells. The present results show that the inflammatory mediator LTD4 triggers a reorganisation of the actin network in intestinal epithelial cells that is likely to contribute to the impairment of the intestinal barrier function.